Riding the wave: structural and energetic principles of helical membrane proteins.
Genome sequencing efforts have revealed that perhaps as many as 20-40% of open reading frames in complex organisms may encode proteins containing at least one helical transmembrane segment. Contrasting with this approaching tidal wave of helical membrane proteins is the fact that our understanding of the sequence-structure-function relationships for membrane proteins lags far behind that of soluble proteins. This looming reality emphasizes the tremendous biochemical and structural work that remains to be done on helical membrane proteins in order to elucidate the structural and energetic principles that specify and stabilize their folds, which define their functions. These facts are not lost on the pharmaceutical industry, where successful therapeutics and major discovery efforts are targeting membrane proteins.